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the form e *"/* . The most persistent type of current will be
that corresponding to the smallest value of A', i.e.

V = l-43037r/a.

The time required for a current of this type to sink to 1/e of its
original value in a copper sphere when 0-= 1600 is -000379a2
seconds ; for an iron sphere when ^ = 1000, a- = 104, it is -0622a2
seconds, thus the currents will be much more persistent in the
iron sphere than in the copper one. The persistence of the
vibrations is proportional to the square of the radius of the
sphere, thus for very large spheres the rate of decay will be ex-
ceedingly slow; for example, it would take nearly 5 million years
for currents of this type to sink to 1/e of their original value in
a copper sphere as large as the earth.

Since $n(A'a) = 03 we see from (105) that 5 = 0, and there-
fore that the magnetic force is zero everywhere outside the
sphere. Hence, since these currents produce no magnetic effect
outside the sphere they cannot be excited by any external
magnetic influence. The current at right angles to the radius
inside the sphere is by Art. 310

or in particular, when n = I
sin (9   d

d

vanishes   when   XV = 2-744,  hence the

tangential current will vanish when

2-744

r =

1-43037T
= -601a;

thus there is a concentric spherical surface  over  which the
current of this type is entirely radial.

The magnetic force vanishes at the surface and at the centre,
and as we travel along a radius attains, when n = I, a maximum
when r satisfies the equation would enable us to detect
